Effects of low concentrations of the antiprogestin mifepristone (RU486) in adults and embryos of zebrafish (Danio rerio): 2. Gene expression analysis and in vitro activity.
Here, we analyzed the transcriptional effects of the antiprogestin mifepristone (MIF, RU486) and progesterone (P4) in zebrafish as well as their in vitro activities in yeast-based reporter gene assays. This study is associated with the reproduction study in adult zebrafish and embryos exposed for 21 days to 5, 39, 77 ng/L MIF, and 25 ng/L P4 (Blüthgen et al., 2013a). The in vitro activities of MIF and P4 were investigated using a series of recombinant yeast-based assays (YES, YAS, YPS) and compared to transcriptional alterations obtained in fish tissues and embryos from the exposure study. MIF elicited antiestrogenic, androgenic and progestogenic activities in recombinant yeast, similar to P4, and no antiprogestogenic activity in vitro. The transcriptional alterations of steroid hormone receptors were similar in adult males and females, and more pronounced in embryos. MIF tended to transcriptionally down-regulate the androgen (ar), progesterone (pgr) and glucocorticoid (gr) receptors in adult fish and embryos. Transcripts of the estrogen receptor (esr1) and vitellogenin (vtg1) were not significantly altered. A trend for down-regulation was observed for transcripts of genes belonging to steroidogenic enzymes including 17β-hydroxysteroid dehydrogenase type 3 (hsd17b3), 3 β-hydroxysteroid dehydrogenase (hsd3b), P450 aromatase A (cyp19a) and 11β-hydroxylase (cyp11b). P4 resulted in similar transcriptional alterations as MIF. The data indicate that gene expression changes (here and later gene expression is taken as synonym to gene transcription) and in vitro activities match only in part including the lack of antiprogestogenic activity of MIF. Additionally, effects on reproduction and gonad histology described in the associated report (Blüthgen et al., 2013a) can only partly be explained by gene expression data presented here.